Concentrations of magnesium and potassium in erythrocytes and plasma were determinedina population of 381 unselected elderly men and women, most of them in their eighties. The effects of biological factors (age, sex, weight) and a large set of pathological conditions, malignant or not, were examined. Analyses of variance showed a relation between age and concentrations of plasma potassium and between weight and concentrations of plasma magnesium. The chi-square test showed correlations between low concentrations of plasma magnesium and diabetes, abuse of alcohol and tobacco, and also between low values for erythrocyte magnesium and hypertension. Low values for plasma potassium were correlated with hypertension whereas high values were correlated with cardiovascular disease. Although some of the differences in the mean concentrations observed were statistically significant, these differences were always small. Most interesting was the distribution of the concentrations of the cations. This study shows that assays of both of these cations in erythrocytes were better than assays in plasma to evidence a deficiency. Indeed, about 20% of the studied population had low concentrations of both erythrocyte potassium and magnesium, whereas 2 and 10% had low values for plasma potassium and magnesium, respectively. This study underlines the large prevalence of magnesium and potassium deficiencies in the elderly, an observation we could not attribute to pathology or treatment. Routine electrolyte studies therefore appear to be justified in aged human subjects. Age is an important variable to take into account in interpreting biological data.Data dealingwith elderly people are often related to subjects in theirsixties (1-6) and the few people of ages 75 or over are usually integrated into large age groups, e.g., "older than 60 years." Reference values for some biological variables, however, can change with advanced age, as previously demonstrated for some of them (7, 8).
through February). The samples were from 381 unselected elderly subjects (422 for plasma potassium), 75% of whom were 75 years or older (range 79.9 ± 9.5 years) ( Table 1 below). All the subjects had the same schedule for meals and bed rest. The mean daily dietary regimen was as follows: total calories 1700; proteins 57 g; lipids 81 g; carbohydrates 184 g; Na 64 mmol; K 68 mmol; Ca 18 mmol; and Mg 10 mmol. Most of the patients were hospitalized in long-termcare units for various diseases that required constant medical assistance, and therefore they could not be regarded as representative of a normal, healthy, elderly population. All had documented medical records from which relevant data were computer-processed for this study: age, sex, smoking and (or) alcohol habits, history of respiratory disease (chronic bronchitis, asthma, emphysema, tuberculosis, exposure to pulmonary toxins), cardiovascular disease (myocardial infarction, severe angina pectoris, cardiac failure), gastrointestinal disease (ulcer, colitis, diverticulitis, polyposis, chronic irritable bowel syndrome), liver and biliary disease (viral hepatitis, cirrhosis, biliary obstruction), neurological disease (stroke, senile dementia, chronic hypertensive encephalopathy, Parkinson's disease), bone and joint disease (severe arthritis, Paget's disease, gout, pseudogout), chronic renal failure, diabetes, hypertension, inflammatory syndrome (hyper a2-globulinemia, sedimentation rate >80 mm), and malignancy (Table 2 below). Twenty of these subjects, three men and 17 women (5.2% of the population), were free of any pathological condition and (or) alcoholic and smoking habits, and were therefore considered as a control group (mean age 80.9, SD 8.9 years).
To avoid the effect of circadian variations (11), we collected venous blood samples at a fixed time (08.00 to 09.30 hours), without inducing stasis, so that correction for a constant plasma protein concentration was not necessary (12, 13) . "Venoject" tubes containing 150 USP units of lithium heparin (Terumo Europe NV, Leuven, Belgium) were used in collecting the 10-mL blood specimens, which were immediately centrifuged (2000 x g, 10 mm). After separating the plasma, we carefully removed the buffy coat, then washed the erythrocytes in choline-Ringer's solution (composition, in mmol/L: choline Cl 146; MgC12 1; CaCl2 1; NaC1 5; orthophosphoric acid 2.5; Tris buffer 2.5 topH 7.4), then storing them at -20 #{176}C. We then processed all samples in one large series at the end of the protocol. Erythrocytes were diluted 50-fold with de-ionized water for potassium determination. Normal and pathological commercial control sera were included in each series of analyses. We used an IL 143 flamephotometer(Instrumentation Laboratory, Lexington, MA) for both plasma and erythrocyte potassium determinations, with lithium as internal standard. The CVs were 1.4 and 1.0% for potassium concentrations of 4.6 and 6.3 mmol/L, respectively. For magnesium determinations we diluted plasma and erythrocyte samples 50-fold with a 5 g/L solution of lanthanum chloride, then used an atomic absorption spectrophotometer During the follow-up to this study, some of the patients died; a complete autopsy was done on 112. The relation between significant autopsy findings (occult chronic disease, undiagnosed neoplasms, and the like) and cation concentrations in plasma or erythrocyte was assessed by the chisquare test.
Results
We determined plasma creatinine to assess the renal function of the subjects of this study; values were in the socalled normal range in subjects who were free of chronic renal failure (8).
Magnesium
Effect of age, sex and weight. As Table 1 shows, about 30% of the population studied had abnormal values for erythrocyte magnesium, either low (20.7%) or high (10.8%), and about 14% had abnormal values for plasma magnesium (low: 9.7%, high: 4.4%)
A two-way ANOVA showed no effect of age, sex, or sex-age interaction on plasma or erythrocyte magnesium.
A one-way ANOVA showed the prevalence of low values of plasma magnesium (p = 0.005) with increased weight ( Table 1) .
Effect of alcohol addiction and cigarette smoking. Fortyfour subjects (11.5% of the population)were considered to be heavy smokers (0.5-2.0 packs a day for more than 10 years) and 25(6.5%) were known to be chronic abusers of alcohol.
Their plasma magnesium values were significantly lower (p
<0.05) than in the non-smoking
and non-drinking population ( Table 2) . Accordingly, the number of subjects with low concentrations of plasma magnesium was significantly greater among the population of smokers and alcoholics (p <0.05 and p <0.008, respectively). We observed no difference in the values for erythrocyte magnesium in smokers and alcoholics.
Effects of illness. The number of patients with low concentrations of plasma magnesium was significantly greater in patients with diabetes (p <0.01).
We found no relation between abnormal values for magnesium in plasma or erythrocytes and autopsy findings in the 112 patients who were autopsied among the population studied (Table 3) .
Exclusion of patients with abnormal cation concentrations explicable by known causes. The relatively high percentage of elderly subjectswith low values for Mg in plasma and erythrocytes (9.7 and 20.7%, respectively) and the differences related to weight (plasma magnesium) could be the results of all the causes we have shown (Table 2 ) to alter the levels of the cation-i.e., diabetes, smoking, and (or) alcohol addiction. The data were thus recalculated after exclusion of both such diseased patients, patients with renal failure, and patients being treated with diuretics or antihypertensive drugs. The distribution of the patients with low and high concentrations of Mg in plasma and erythrocytes was not noticeably modified thereby ( Table 1) .
Potassium
Effect of age, sex, and weight. About 11% of the subjects had abnormal values for plasma potassium, either low (1.9%) or high (9.7%), and 22.6% had low values for erythrocyte potassium (Table 4) . ANOVA and plasma potassium in smokers or alcoholics ( Table 5) .
Effect of illness. The number of patients with low values for plasma potassium was significantly greater among the hypertensive patients(p<0.02). However, this relation was no longer demonstrable when we took into account treatment with diuretics and antthypertensive drugs. We also found a relation between high values for plasma potassium (5 mmol/L) and cardiovascular disease (p <0.02), which persisted even when the data were recalculated after the exclusion of treated patients (p <0.003).
Potassium concentrations in plasma and erythrocytes were not altered in other pathological conditions, including cancer, whatever the localization (Tables 3 and 5 ) and autopsy findings (Table 3) .
Exclusion of patients with abnormal cation levels explicable by known causes. The proportion of elderly subjects with low and high values for potassium in plasma and erythrocytes was not modified (Table 4) 
DIscussIon
This study points out the unexpectedly high prevalenceof magnesium and potassium deficiencies in erythrocytes of an unselected elderly population, a finding not attributable to either pathology or treatment.
The lower reference limits we used for plasma magnesium and potassium were 0.74 and 3.5 mmol/L, respectively, values commonly admitted as defining hypomagnesemia and hypokalemia (14, 15) . Differences between concentrations of potassium in serum and plasma, with higher values in serum, have been reported (reviewed in 16). This increase of potassium in serum correlated positively with the platelet and leukocyte counts, but the increase could not be predicted A relation was found between low values for plasma magnesium and body weight that we could not attribute to pathologyor treatmentwith diuretics and antihypertensive drugs (20, 21) . Indeed, this relation persisted when the data were recalculated after such patients were excluded. In addition, magnesium concentrations were low in plasma of patients with diabetes and in patients addicted to alcohol and tobacco. In agreement with our data, hypomagnesemia has been reported in diabetic (22) (23) (24) and chronic alcoholic patients (25) (26) (27) (28) (29) . Whereas the precise mechanism of diabet- ic hypomagnesemia still remains obscure, magnesium deficiency in chronic alcoholics appears to be due to the increased urinary excretion of magnesium resulting from a direct inhibitory effect of alcohol on renal tubular absorption (26-29). Although we did not observe a relation between magnesium concentration and renal failure in this study, it is to be noted that hypomagnesemia has been observed during early chronic renalinsufficiency and renaltubular acidosis (30, 31), because in these conditions the renal tubules cannot effectively conserve magnesium. In advanced renal failure, however, hypermagnesemia usually occurs due to a reduction of the glomerular ifitration rate and retention of magnesium (30) (31) . We were unable to find in the literature any study concerning the effect of cigarette smoking on plasma magnesium concentrations that we High values for plasma potassium were related to cardiovascular diseases and age. We did not find any relation to cancer, a subject on which observations are largely conflicting (33).
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422) PotassIum in Elderly Subjects
Hypokalemia is common in the elderly (34, 35) . From our study it appears thaterythrocyte potassium concentration is a better index of potassium deficiency (22.6% of the population had low concentrations) than is plasma potassium (1.9% of the population had low values). In the same way, erythrocyte magnesium is a better index of magnesium deficiency, because 20.7% of the patients had low concentrations whereas 8% had low values for plasma Mg.
In conclusion, the present study underlines the high prevalence of magnesium and potassium deficiencies in the elderly as reflected by their concentrations in erythrocytes, a finding that was not attributable to pathology or treatment. Reduction in the dietary intake (36) and decreased intestinal absorption may explain, at least in part, these deficiencies we observedin the elderly population. 
